Potentiation of tau aggregation by cdk5 and GSK3β.
Hyperphosphorylation of tau is closely associated with its aggregation by as yet undefined mechanisms. We attempted herein to further investigate the interrelationships between tau aggregation and phosphorylation by inhibition and activation of cdk5 and GSK3β in cells expressing normal tau and a mutant form of tau (3PO-tau), which generates intracellular aggregates while retaining microtubule-binding capacity). Aggregates were routinely observed in cells expressing 3PO-tau, but never in cells expressing normal tau, whether or not cdk5 or GSK3β was overexpressed. In addition, in cells expressing 3PO-tau, both the percentage of cells with aggregates, as well as the size of aggregates, was increased following overexpression of cdk5 or GSK3β, decreased following treatment with pharmacological agents (roscovitine and lithium) active against these kinases, and increased following treatment with the phosphatase inhibitor okadaic acid. These findings collectively indicate that phosphorylation potentiates aggregation in the presence of one or more key tau mutations. These findings confirm and extend prior studies in which overexpression of the cdk5 activator p35, or GSK3β, induced phosphorylation, mislocalization and/or aggregation of tau.